Synthesis and biological evaluation of N alpha-(4-amino-4-deoxy-10-methylpteroyl)-DL-4,4-difluoroornithine.
N alpha-(4-Amino-4-deoxy-10-methylpteroyl)-DL-4,4-difluoroornithi ne (AMPte-DL-4,4-F2Orn, 4) was synthesized and evaluated as an inhibitor of human folypoly-gamma-glutamate synthetase (FPGS), dihydrofolate reductase (DHFR), and cell growth. Synthesis of 4 involved the use of a protected form of DL-4,4-difluoroornithine 9 which was derived from DL-4,4-difluoroglutamic acid. Biological activities of 4 were compared directly to those of the corresponding nonfluorinated compound N alpha-(4-amino-4-deoxy-10-methylpteroyl)-L-ornithine (AMPte-L-Orn, 3). Although the fluorinated analogue is a potent inhibitor of DHFR, it is a poor inhibitor of FPGS. However, the compound is transported across the cell membrane and inhibits cell growth, presumably due to the inhibition of DHFR. The data obtained with the fluorinated analogue are in contrast to those of the corresponding nonfluorinated compound 3, which is a potent inhibitor of both FPGS and DHFR but shows very low cytotoxicity due to poor transport.